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(54) Cellular mobile communication system comprising multicast channel 



(57) Disclosed is a multicast communication system 
comprising: a base station (Fig. 3A; 11) which transmits 
a multicast message to a single communication chan- 
nel; and plural mobile terminals (Fig. 3B; 12, 13) which 
receive the multicast message on the single communi- 
cation channel; wherein each of the mobile terminals 
(Fig. 3B; 12, 13) comprises: a receiver (31, 32, 36) for 
receiving the multicast message; a measurer (33) for 
measuring a reception power of the multicast message 
and judging whether or not the reception power is suffi- 
cient; a first transmitter (31, 35, 36) for transmitting a 
transmission-power-increment-requesting-signal for re- 
questing the base station (Fig. 3A; 11) to increase a 
transmission power of the multicast message; and a 
switch (34) for enabling transmission of the transmis- 



sion-power-increment-requesting-signal to the base 
station (Fig. 3A; 11) when it is determined that the re- 
ception power of the multicast message is not sufficient; 
wherein the base station (Fig. 3A; 1 1 ) comprises: a sec- 
ond transmitter (21 , 22, 26) for transmitting the multicast 
message; a transmission power controller (24) for con- 
trolling the transmission power of the multicast message 
transmitted from the second transmitter (21 , 22, 26); and 
a receiver (22, 23, 26) for receiving the transmission- 
power-increment-requesting-signal which the mobile 
terminal (Fig. 3B; 12, 13) has transmitted; and wherein 
the transmission power controller (24) increases the 
transmission power of the multicast message when the 
base station (Fig. 3A; 11) receives the transmission- 
power-increment-requesting-signal. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention: 

[0001] The present invention relates to a cellular mo- 
bile communication system and in particular, to the cel- 
lular mobile communication system which uses a code 
division multiple access system (CDMA system). 

Description of the Prior Art: 

[0002] In a mobile communication system, especially 
in a cellular mobile communication system, there is de- 
fined an individual channel which each mobile terminal 
uses and a common channel which all the mobile termi- 
nals use for receiving, for example, control information 
transmitted from a base station. On the contrary, there 
has not been defined a multicast channel which not all 
the users but plural users use. Therefore, in orderto pro- 
vide a multicast service in a cellular system, it is neces- 
sary either to transmit information to all the destination 
mobile terminals individually or to execute a broadcast 
communication using a common channel which is com- 
mon to all the users. Both of the alternatives are not ef- 
fective. 

[0003] On the other hand, in MCA system and the like, 
a multicast channel is defined and mobile terminals 
which belong to the same organization can obtain the 
same information with a single channel. However, this 
is used in a large-zone system which a single base sta- 
tion constitutes. It is not possible to apply this system to 
a cellular system in which each mobile terminal moves 
across cells. In a cellular system, because each mobile 
terminal moves, it is necessary to control whether to set 
a multicast channel in each cell. A first object of the 
present invention is to provide a this control function. 
[0004] On the other hand, a second object of the 
present invention is to provide a multicast communica- 
tion system in which a multicast message is transmitted 
with the minimum necessary transmission power and 
thereby decreasing interferences to mobile terminals 
which do not receive the multicast message. 
[0005] That is, as a multicast communication system 
for mobile communications, there is proposed a system 
disclosed in JP, 1-270422, A. In this system, a mobile 
terminal has a single communication mode, enters into 
the single communication mode when transmitting and 
receiving a multicast message, and halts a transmission 
from the mobile terminal when receiving a multicast 
message. This is not sufficient to decrease interferenc- 
es to mobile terminals which do not receive a multicast 
message. In this system, because there is no means to 
control a transmission power from a base station, the 
base station transmits with a transmission power which 
becomes a sufficient reception power for a mobile ter- 
minal which locates at a periphery of a service area of 



the base satation, and accordingly, if mobile terminals 
which receive a multicast message exist only in the vi- 
cinity of the base station, an excessive interference sig- 
nal is given to mobile terminals which do not receive the 
5 multicast message in the area. 

SUMMARY OF THE INVENTION 

[0006] In order to overcome the aforementioned dis- 
10 advantages and attain the above objects, the present 
invention has been made. 

[0007] According to a first aspect of the present inven- 
tion, there is provided a cellular mobile communication 
system comprising a multicast channel, the multicast 

15 channel having a function of executing assignment and 
release at anytime in response to a requestfora service, 
and the multicast channel having a function of executing 
a hand-off process following to a movement of a mobile 
terminal, wherein mobile terminals receive common in- 

20 formation in the multicast channel. 

[0008] According to a second aspect of the present 
invention, there is provided a multicast communication 
system comprising: a base station which transmits a 
multicast message to a single communication channel; 

25 and plural mobile terminals which receive the multicast 
message on the single communication channel; where- 
in each of the mobile terminals comprises: a receiverfor 
receiving the multicast message; a measurer for meas- 
uring a reception power of the multicast message and 

30 judging whether or not the reception power is sufficient; 
a first transmitter for transmitting a transmission-power- 
increment-requesting-signal for requesting the base 
station to increase a transmission power of the multicast 
message; and a switch for enabling transmission of the 

S5 transmission-power-increment-requesting-signal to the 
base station when it is determined that the reception 
power of the multicast message is not sufficient; wherein 
the base station comprises: a second transmitter for 
transmitting the multicast message; a transmission 

40 power controller for controlling the transmission power 
of the multicast message transmitted from the second 
transmitter; and a receiver for receiving the transmis- 
sion-power-increment-requesting-signal which the mo- 
bile terminal has transmitted; and wherein the transmis- 

45 sion power controller increases the transmission power 
of the multicast message when the base station re- 
ceives the transmission-power-increment-requesting- 
signal. 

[0009] In the cellular mobile communication system, 
50 the transmission power controller of the base station 
may gradually decrease the transmission power of the 
multicast message when the base station does not re- 
ceive the transmission-power-increment-requesting- 
signal. 

55 [0010] In the cellular mobile communication system, 
the first transmitter of the mobile terminal may gradually 
increase a transmission power of the transmission-pow- 
er-increment-requesting-signal in a case where the re- 
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ception power of the multicast message decreases even 
after transmitting tine transmission-power-increment-re- 
questing-signal. 

[0011] In the cellular mobile communication system, 
all mobile terminals may use a common signal of a com- 
mon communication channel as the transmission-pow- 
er-increment-requesting-signal when requesting the 
multicast message. 

[0012] According to a third aspect of the present in- 
vention, there is provided a method for multicasting a 
multicast message from a base station to plural mobile 
terminals through a single communication channel in a 
cellular mobile communication system, the method 
comprising: a first step in which the base station trans- 
mits the multicast message; a second step in which 
each mobile terminal receives the multicast message; 
a third step in which each mobile terminal measures a 
reception power of the multicast message and judges 
whether or not the reception power is sufficient; a fourth 
step in which each mobile terminal transmits a transmis- 
sion-power-increment-requesting-signal for requesting 
the base station to increase a transmission power of the 
multicast message when it is determined that the recep- 
tion power of the multicast message is not sufficient; a 
fifth step in which the base station receives the trans- 
mission-power-increment-requesting-signal which 
each mobile terminal has transmitted; and a sixth step 
in which the base station increases a transmission pow- 
er of the multicast message when the base station re- 
ceives the transmission-power-increment-requesting- 
signal. 

[0013] The method may further comprises: a seventh 
step in which the base station gradually decreases the 
transmission power of the multicast message when the 
base station does not receive the transmission-power- 
increment-requesting-signal. 

[0014] The method may further comprises: a eighth 
step in which the mobile terminal gradually increases a 
transmission power of the transmission-power-incre- 
ment-requesting-signal in a case where the reception 
power of the multicast message decreases even after 
transmitting the transmission-power-increment-re- 
questing-signal. 

[0015] The mobile terminal transmits the transmis- 
sion-power-increment-requesting signal when the re- 
ception power of the multicast message is insufficient, 
while not transmits the transmission-power-increment- 
requesting signal when the reception power is sufficient 
in strength. The base station increases the transmission 
power when receiving the transmission-power-incre- 
ment-requesting signal, while gradually decreases the 
transmission power when not receiving the transmis- 
sion-power-increment-requesting signal. That is, it is re- 
alized that a mobile terminal which locates remotely 
from the base station transmits the transmission-power- 
increment-requesting signal when the transmission 
power is insufficient and accordingly the base station in- 
creases the transmission power, while a mobile terminal 



for which the reception power is sufficiently high does 
not transmit the transmission-power-increment-re- 
questing signal. As a result, it is realized that the trans- 
mission powerfrom the base station is controlled so that 

5 the transmission power becomes the minimum neces- 
sary reception power for the mobile terminal which lo- 
cates farthest from the base station and accordingly an 
interference to a mobile terminal which locates in the 
service area of the base station and does not receive 

10 the multicast message is minimized. 

[0016] These and other objects, features and advan- 
tages of the present invention will become more appar- 
ent in the light of the following detailed description of the 
best mode embodiments thereof, as illustrated in the ac- 

15 companying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0017] 

20 

FIGs. 1 A and 1 B are conceptual picture to explain 
the operation of a multicast service according to a 
first embodiment of the present invention; 
FIG. 2 is a sequence diagram showing a control pro- 

25 cedure of the multicast service according to the first 
embodiment of the present invention; 
FIG. 3A is a block diagram showing a structure of a 
base station of a multicast communication system 
according to a second embodiment of the present 

30 invention; 

FIG. 3B is a block diagram showing a structure of a 
mobile terminal of the multicast communication sys- 
tem according to the second embodiment of the 
present invention; 

S5 FIG. 4 is a conceptual picture to explain an opera- 

tion of a multicast communication system compris- 
ing the base station and mobile terminals shown in 
FIG. 3 according to the second embodiment of the 
present invention; 

40 FIG. 5 is a diagram to explain a manner in which a 

transmission power of a multicast channel converg- 
es according to the second embodiment of the 
present invention; and 

FIG. 6 is a diagram to explain another manner in 
45 which a transmission power of a multicast channel 

converges according to the second embodiment of 
the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
50 EMBODIMENT 

[0018] Preferred embodiments of the present inven- 
tion will be described hereunder with reference to the 
accompanying drawings. 

55 

[a first embodiment] 

[0019] Referring to FIGs. 1 and 2, reference numerals 



4 



5 



EP 0 999 656 A1 



6 



1 , 2, 3, 4, and 5 stand for cells different from one another, 
and start marks stands for the locations of the mobile 
terminals which receive a multicast service. As shown 
in FIG. 1A, when the mobile terminals locate in cells 1 
and 4, multicast channels are established in these cells 
and a multicast service is started. Afterward, as shown 
in FIG. 1 B, one mobile terminal which have been located 
in cell 1 moves to cell 2 while the service is provided, 
and therefore, multicast channel information needs to 
be transmitted in cell 2 in addition to cells 1 and 4. As a 
procedure for switching cells subjected to a multicast 
transmission, a procedure of the hand-off which is well- 
known heretofore is used. 

[0020] FIG. 2 shows the control procedure of a multi- 
cast service of the first embodiment. When a request for 
a multicast service arises, the system side determines 
the cell to be subjected to the multicast transmission de- 
pending on the cell from which a response is returned 
when the objective mobile terminal is called. The mobile 
terminal transmits a hand-off request to a base station 
when the mobile terminal moves from a cell to another 
cell while receiving a multicast transmission signal. If a 
new base station which receives the hand-off request is 
a base station which already has established the multi- 
cast service, the network side notifies the mobile termi- 
nal of the channel number of the multicast service in a 
service area of the base station. In order to simplify this 
procedure, it may be considered that the channel 
number for a multicast transmission is common among 
base stations. 

[0021] If the new base station has not established a 
multicast service, the new base station establishes a 
new multicast channel. Similarly, a base station which 
comes to have no mobile terminals receiving a multicast 
service because of the movements of mobile terminals 
releases the multicast channel for the service. When the 
service is finished, all the multicast channels are re- 
leased. 

[a second embodiment] 

[0022] In general, a transmission power control for 
controlling a transmission power from a base station de- 
pending on the reception state of each mobile terminals 
is executed in a CDMA system. However, in a multicast 
channel, it is not possible to control a transmission pow- 
er depending on the reception state of each mobile ter- 
minal because plural mobile terminals execute recep- 
tion under different conditions. Therefore, it is necessary 
to perform transmission with a power which is sufficient- 
ly strong to reach the periphery of a service area without 
performing a transmission power control, or alternative- 
ly to adopt a method for controlling a transmission power 
which is specific to a multicast channel. 
[0023] On the basis of this demand, a multicast com- 
munication system according of the second embodi- 
ment which corresponds to the second object of the 
present invention will be explained hereunder. 



[0024] Referring to FIG. 3A, a base station of the mul- 
ticast communication system according to the second 
embodiment comprises modulator 21 which modulates 
a multicast message, transmission power controller 24 

5 which controls a gain of modulator 21 , detector 23 which 
detects a transmission-power-increment-requesting 
signal from each mobile terminal, timer 25 which ticks a 
time, circulator 22 which supplies an output signal from 
modulator 21 to antenna 26 and supplies a signal re- 

10 ceived by antenna 26 to detector 23, and antenna 26 
which receives and transmits radio waves. 
[0025] Referring to FIG. 3B, a mobile terminal of the 
multicast communication system according to the sec- 
ond embodiment comprises demodulator 32 which de- 

15 modulates a multicast message, power measurer 33 
which measures the reception power of the multicast 
message, switch 34 which turns ON/OFF the transmis- 
sion of a transmission-power-increment-requesting sig- 
nal, modulator 35 which modulates an output signal of 

20 switch 34 to a radio signal, circulator 31 which supplies 
an output signal of modulator 35 to antenna 36 and sup- 
plies a signal received by antenna 36 to modulator 32, 
and antenna 36 which receives and transmits radio 
waves. 

25 [0026] In FIGs. 3Aand3B, modulators21 , 35, demod- 
ulator 32, and detector 23 are devices which transmit 
and receive signals in a radio region by a CDMA system, 
well known to those skilled in the art, and not directly 
related to the present invention. Therefore, the detailed 

30 description of these are omitted. 

[0027] Hereinafter, the operation of this embodiment 
will be explained. 

[0028] Power measurer 33 of the mobile terminal 
measures the reception power of a multicast message 

S5 which demodulator 32 has demodulated, compares the 
reception power with a prescribed threshold, and when 
the reception power is lower than the threshold, turns 
switch 34 ON to transmit the transmission-power-incre- 
ment-requesting signal. When the reception power is 

40 higherthan the threshold, power measurer 33 turns OFF 
switch 34 not to transmit the transmission-power-incre- 
ment-requesting signal. 

[0029] Referring to FIG. 4, terminal 12 which locates 
close to base station 11 does not transmits the trans- 

45 mission-power-increment-requesting signal. On the 
contrary, terminal 13 which locates remotely from base 
station 11 transmits the transmission-power-increment- 
requesting signal to base station 11. 
[0030] All the mobile terminals may transmit the same 

50 signal as the transmission-power-increment-requesting 
signal using a common communication channel when 
they transmit the transmission-power-increment-re- 
questing signal. In such a case, detector 23 of the base 
station has only to monitor one signal on one communi- 

55 cation channel with respect to detecting the transmis- 
sion-power-increment-requesting signal. 
[0031] In a case where the reception power does not 
increase notwithstanding that a mobile terminal has 
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transmitted the transmission-power-increment-request- 
ing signal, tine mobile terminal transmits the transmis- 
sion-power-increment-requesting signal while increas- 
ing the transmission power of the transmission-power- 
increment-requesting-signal because such a case is 
usually caused when the transmission-power-incre- 
ment-requesting signal is not received by the base sta- 
tion due to insufficiency of the power of the transmis- 
sion-power-increment-requesting signal. As to a form of 
the transmission-power-increment-requesting signal, 
for example, it is suitable to divide a transmission chan- 
nel for the transmission-power-increment-requesting 
signal into a series of a time slices and to insert a certain 
bit pattern (for example, "11") in a certain time position 
of each slice. 

[0032] Transmission power controller 24 of the base 
station have modulator 21 increase the value of the 
transmission power of a multicast message by a certain 
value if detector 23 detects the transmission-power-in- 
crement-requesting signal. If detector 23 does not de- 
tect the transmission-power-increment-requesting sig- 
nal, transmission power controller 24 have modulator 21 
gradually decrease the transmission power of the mul- 
ticast message in response to a tick signal from timer 
25. In order to prevent detector 23 from detecting the 
transmission-power-increment-requesting signal by 
mistake, it may be allowed to compare the power of the 
transmission-power-increment-requesting signal with a 
threshold to judge whether to have received the trans- 
mission-power-increment-requesting signal. 
[0033] As a result of the aforementioned operation, 
the transmission power of a multicast message trans- 
mitted from the base station converges to a certain value 
as shown in FIG. 5 or FIG. 6. This value is the minimum 
necessary value for the mobile terminal which locates 
farthest from the base station to receive the multicast 
message. 

[0034] In a case where the transmission power of a 
multicast message is relatively high at the beginning of 
the transmission of the multicast message as shown in 
FIG. 5, no mobile terminal does transmit a transmission- 
power-increment-requesting signal for the first time, but 
as the transmission power of the multicast message de- 
creases, the remotest mobile terminal first transmits a 
transmission-power-increment-requesting signal and 
thereafter transmits the transmission-power-increment- 
requesting signal intermittently, whereby the transmis- 
sion power of the multicast message is kept at a mini- 
mum necessary value after convergence. 
[0035] On the contrary, in a case where the transmis- 
sion power of a multicast message is relatively low at 
the beginning of the transmission of the multicast mes- 
sage as shown in FIG. 6, almost all the mobile terminal 
transmit transmission-power-increment-requesting sig- 
nals for the first time, but as the transmission power of 
the multicast message increases, the number of the mo- 
bile terminals which return the transmission-power-in- 
crement-requesting signals decreases and the remotest 



mobile terminal transmits the transmission-power-incre- 
ment-requesting signal intermittently to the last, where- 
by the transmission power of the multicast message is 
kept at a minimum necessary value after convergence. 

5 [0036] Even when the minimum necessary transmis- 
sion power varies because of movements of mobile ter- 
minals or variation of transmission conditions of a radio 
wave, or even when the mobile terminal which necessi- 
tates the highest transmission power switches from one 

10 to another , it is possible to automatically control the 
minimum necessary transmission power. 
[0037] As explained above, it is necessary to control 
whether to establish a multicast channel in each cell in 
connection with multicast communication in a cellular 

15 mobile communication system because each of mobile 
terminals moves from one cell to another in the cellular 
mobile communication system. In order to cope with 
such necessity, according to the present invention, 
when there is a multicast service request, a system side 

20 performs a control so that the system side calls an ob- 
jective mobile terminal to determine a cell to be subject- 
ed to the multicast depending on which cell a response 
comes from, assigns a channel in each determined cell, 
and starts a multicast when the assignment has com- 

25 pleted. Therefore, the following effect is brought. First, 
a common channel is not used for a multicast commu- 
nication. Second, it is not necessary to transmit infor- 
mation to objective mobile terminals individually. Third, 
a multicast channel function which plural users use can 

30 be realized. 

[0038] In addition, according to the present invention, 
on the basis of the basic structure in which a mobile ter- 
minal comprises means for transmitting a transmission- 
power-increment-requesting signal only in a case where 

S5 the reception power of a multicast message is insuffi- 
cient, and a base station comprises means for increas- 
ing the transmission power of the broadcast message 
when receiving the transmission-power-increment-re- 
questing signal from the mobile terminal, there is pro- 

40 vided a multicast communication system that decreases 
interferences to mobile terminals which do not receive 
the multicast message. 

[0039] In the above, cases where only a multicast 
communication is established was explained, but the 

45 present invention may be applied to a case where a 
communication between a base station and each mobile 
terminal coexists with a multicast communication in a 
cellular mobile communication system. 
[0040] Although the present invention has been 

50 shown and explained with respect to the best mode em- 
bodiments thereof, it should be understood by those 
skilled in the art that the foregoing and various other 
changes, omissions, and additions in the form and detail 
thereof may be made therein without departing from the 

55 spirit and scope of the present invention. 
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Claims 

1. A cellular mobile communication system compris- 
ing a multicast channel, said multicast channel hav- 
ing a function of executing assignment and release 5 
at anytime in response to a request for a service, 
and said multicast channel having a function of ex- 
ecuting a hand-off process following to a movement 

of a mobile terminal (Fig. 3B; 12, 13), wherein mo- 
bile terminals (Fig. SB; 12, 13) receive common in- io 
formation in said multicast channel. 

2. A multicast communication system comprising: 



3. The cellular mobile communication system as 
claimed in claim 2, wherein said transmission power 
controller (24) of said base station (Fig. 3A; 11) 
gradually decreases said transmission power of 
said multicast message when said base station 
(Fig. 3A; 11) does not receive said transmission- 



power-increment-requesting-signal. 

4. The cellular mobile communication system as 
claimed in claim 2, wherein said first transmitter (31 , 
35, 36) of said mobile terminal (Fig. 38; 12, 13) 
gradually increases a transmission power of said 
transmission-power-increment-requesting-signal 

in a case where said reception power of said multi- 
cast message decreases even after transmitting 
said transmission-power-increment-requesting- 
signal. 

5. The cellular mobile communication system as 
claimed in claim 3, wherein all mobile terminals (Fig. 
3B; 12, 13) use a common signal of a common com- 
munication channel as said transmission-power-in- 
crement-requesting-signal when requesting said 
multicast message. 

6. A method for multicasting a multicast message from 
a base station (Fig. 3A; 11) to plural mobile termi- 
nals (Fig. 3B; 12, 13) through a single communica- 
tion channel in a cellular mobile communication 
system, said method comprising: 

a first step in which said base station (Fig. 3A; 
11) transmits said multicast message; 
a second step in which each mobile terminal 
(Fig. 3B; 12, 13) receives said multicast mes- 
sage; 

a third step in which said each mobile terminal 
(Fig. 3B; 12, 13) measures a reception power 
of said multicast message and judges whether 
or not said reception power is sufficient; 
a fourth step in which said each mobile terminal 
(Fig. 3B; 12, 1 3) transmits a transmission-pow- 
er-increment-requesting-signal for requesting 
said base station (Fig. 3A; 11) to increase a 
transmission power of said multicast message 
when it is determined that said reception power 
of said multicast message is not sufficient; 
a fifth step in which said base station (Fig. 3A; 
11) receives said transmission-power-incre- 
ment-requesting-signal which said each mobile 
terminal (Fig. 3B; 12, 13) has transmitted; and 
a sixth step in which said base station (Fig. 3A; 
11) increases a transmission power of said mul- 
ticast message when said base station (Fig. 3A; 
11) receives said transmission-power-incre- 
ment-requesting-signal. 

7. The method as claimed in claim 6, further compris- 
ing: 

a seventh step in which said base station (Fig. 
3A; 1 1 ) gradually decreases said transmission pow- 
er of said multicast message when said base station 
(Fig. 3A; 11) does not receive said transmission- 
power-increment-requesting-signal. 



a base station (Fig. 3A; 11) which transmits a 15 
multicast message to a single communication 
channel; and 

plural mobile terminals (Fig. 3B; 12, 13) which 
receive said multicast message on said single 
communication channel; 20 
wherein each of said mobile terminals (Fig. 3B; 
12, 13) comprises: a receiver (31, 32, 36) for 
receiving said multicast message; a measurer 
(33) for measuring the reception power of said 
multicast message and judging whether or not 25 
said reception power is sufficient; a first trans- 
mitter (31, 35, 36) for transmitting a transmis- 
sion-power-increment-requesting-signal for re- 
questing said base station (Fig. 3B; 11) to in- 
crease the transmission power of said multicast 30 
message; and a switch (34) for enabling trans- 
mission of said transmission-power-increment- 
requesting-signal to said base station (Fig. 3A; 
11) when it is determined that said reception 
power of said multicast message is not suffi- S5 
cient; 

wherein said base station (Fig. 3A; 1 1 ) compris- 
es: a second transmitter (21 , 22, 26) for trans- 
mitting said multicast message; a transmission 
power controller (24) for controlling said trans- 40 
mission power of said multicast message trans- 
mitted from said second transmitter (21, 22, 
26); and a receiver (22, 23, 26) for receiving 
said transmission-power-increment-request- 
ing-signal which said mobile terminal (Fig. 3B; 45 
12, 1 3) has transmitted; and 
wherein said transmission power controller (24) 
increases said transmission power of said mul- 
ticast message when said base station (Fig. 3A; 
11) receives said transmission-power-incre- so 
ment-requesting-signal. 
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The method as claimed in claim 6, further compris- 
ing: 

a eighth step in which said mobile terminal 
(Fig. 3B; 12, 13) gradually increases a transmission 
power of said transmission-power-increment-re- 5 
questing-signal in a case where said reception pow- 
er of said multicast message decreases even after 
transmitting said transmission-power-increment- 
requesting-signal. 
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